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Abstract

The study investigated the effect of game-basettuictional model approach on the pupil's achievetman
Arithmetic. The research design used in this studg pre-test-post-test, control quasi experimessigh.
Sample random sampling technique was adopted éctigl 203 primary five pupils from 6 intact clas$e six
randomly selected primary schools in Igbo-Etitidbgovernment area, Enugu State, Nigeria. A rebearc
instrument called Arithmetic Achievement Test (RAdeveloped and validated by the researcher wad ims
data collection. The study was guided by two redeajuestions and two hypotheses. The hypotheses wer
tested at 0.05 level of significance. The resulthaf finding showed that there was a significani¢fergnce in
achievement in Mathematics of pupils exposed toegbhased instructional model approach and thosesexbo
to conventional method. There was mean differemcenathematics achievement between male and female
pupils. This mean difference was tested and fougmifcant at p< .05. Based on the findings, the game-based
instructional model approach was recommended totéhehers, curriculum workers as well as examinatio
bodies to popularize its effective integration ittte mathematics classrooms.
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Introduction

The nation’s Millennium Development Goals (MDGsh&ing specifically addressed by the National Ecaino
Empowerment and Development Strategy (NEEDS) whschNigeria’s plan for prosperity with ultimate
intension of improving economic well — being, sbcéamd human development and ensure environmental
sustainability and regeneration. In other words ofhthe major objectives of NEEDS'’ is to actualthe MDGs
goals of making Nigeria a wealthy nation by 201%tiyh poverty reduction (NEEDS, 1999). This objitan

be achieved if Nigeria’s nation promotes sciencd #tathnology through concerted effort in teachimgl a
learning of the ‘queen’ and ‘language’ of scienca dechnology called mathematics. Really, scienwg a
technology creates wealth, and mathematics isegosgtal imperative for any nation with a focuseeestific

and technological aspiration (Ale and Adetula, 2010

According to Adetula (1989), outstanding mathenadtebility is a precious societal resource sorely
needed to maintain leadership in a scientific agchmological world. Obviously, mathematics is aciqe
cognitive tool that is indisputably acknowledged @gent of nation’s development and wealth creation.
According to Ale and Adetula (2010), the knowledifenathematics will help Nigeria to produce citizethat
can manufacture drugs, raw materials, machines@oid needed for our industries. More so, it walghus to
produce enough food for local use and exportatiRasically, an important component needed to achadlve
these is the enhanced teaching and learning ofemmttics, science and technology education in faveat
levels of primary and post — primary as well athattertiary level of education.

There is doubt that NEEDS will achieve the noble GtDobjective by 2015, following incessant
reports on students’ poor performance in mathematier the years. For instance, NECO (2009) regdtat
over 92.8% of students who took the Senior Secgn@artificate Examination (SSCE) in 2009 could abtain
the minimum qualification for entry into tertiarpstitutions. According to Eniayeju and Azuka (2Q16he
major cause for this unfortunate situation wasgber performance in mathematics. More so, overytas,
there has been a repetition of poor performanceaihde of students in mathematics at Secondahp8iclevel
(Olaleye, 2004). Again, Usman and Nwoye (2010),oregnl that students are still performing poorly in
mathematics. The reports on students’ poor perfocman mathematics suggest that students have poor
mathematics foundation right from primary schoafele If the present trends continue unabated, thay is
not likely to meet the millennium Development go@&EEDS,).

Researchers in mathematics education have repsoie@ of the causes of the poor performance in
mathematics among Secondary School Students. Banice, (Okonkwo, 1998, in Unodiaku, 2010; Obienyem
1998, in Unodiaku, 2010; and Ogbuanya, 2009) aiteith students’ poor performance in mathematicadk bf
readiness or preparedness of primary school pdpilgurther learning of mathematics at Secondarfiost
level. On similar note, Unodiaku (2011) reportedttheadiness to learn mathematics is a factorehhéinces
achievement in mathematics learning. More so, pssessment of mathematics process skills of steident
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learning outcome due to scarcity of developed validl reliable instruments, contributes significantib
Students’ poor achievement in mathematics (Unodi@&dl1). According to Igwebuike (1985) in Ogbuanya
(2009), lack of adequate or sound background irefaslasses is one of the problems that kill chilténterest

in mathematics; and most teachers use wrong methoa®senting mathematics and in handling thedci.
Similarly, Agwagah (2001) in Usman and Nwoye (20d€jorted that mathematics teaching and learninglgh
involve games, in order to arouse the interestugilp in mathematics which will be helpful in achiieg a better
performance in mathematics. The researcher belithetdanother way to create and sustain studemistast
permanently in mathematics is by teaching mathasatith varieties of methods, instructional materiand
techniques, especially games. This apart from ngakiathematics learning more interesting, it wilhdeto
improve students’ achievement in mathematics.

Furthermore, Kay (1971) in Ogbuanya (2009) repotted poor foundation for acquiring mathematics
knowledge in the infant classes is one of the cawdepoor performance in mathematics. AccordindK&y
(1971) in Ogbuanya (2009), the right foundationudtidoe laid right from the infant classes and tfeeeit is
vital that the teaching of numbers should be onritjet lines from the very start of formal educatid®ecause
failure to acquire this fundamental backgroundhet ¢arly stages would eventually lead to backwas e
mathematics. It is against this background thatrésearcher intend to use game to teach childriémraatic.
Specifically, the game called subtraction and aoldijame (SUBADIG) are aimed at arousing the irgiecd
pupils in addition and subtraction of whole numbemng in enhancing mathematics learning generaltg. Jame
was guided by certain rules and was played betweeteacher (who acts as a moderator) and thergtuddno
solve the mathematics problem(s) given by the adrhe game is organized under two phases. Tétepfiase
deals with addition and subtraction of three digitmbers while the second phase deals with addéimh
subtraction of four digit numbers. The game waslgdiby certain rules.

The rules of the SUBADIG for Addition and Subtradion of three digit whole numbers.

1. The first and last digits should not be consecutivenbers i.e. for a game of three digits numbeck su
as 726, 382, 594 or 918 should not be choserubecaand 6 are consecutive numbers in the number
726.

More so, for the second number 382, 3 and 2 arsemutive numbers. Choose numbers like 947, 264,
518, 410, and so on.

2. Number of players ranges from two persons and reelly the games can be played between a
teacher and his student(s). or between a parenthendhild (children), among other categories of
individuals.

3. The games are limited to primary 3 or 4 pupils wieve just completed learning addition and
subtraction of whole numbers but might not haveterad or internalized the skills of addition and
subtraction of whole numbers.

4. Each of the digits of the three-digit numbers tochesen must be different (i.e. no identical djgits
That is there must not be 484 or 779 or 666, anthso

INSTRUCTIONAL MODEL: EXAMPLE 1 : lllustration/procedure of the SUBADIG using three dgits
numbers.
The procedure of the game is organized usingah@ing steps.

Step 1: Without letting the pupil look, the teacheaote 1,089 on a sheet of paper like t and
folded it. The teacher put the folded paper inechild’s pocket (without the child knowing the dirg inside it).
Step 2: The teacher told the pupils to choosetlree digit number provided the three digits aféetént and
the first and last digits are not consecutive nuisib& pupil chose 589.

Step 3: The teacher told the pupil to reverse the mumber on his sheet of paper. The reverse igderch that
589 become 985.

Step 4: The teacher instructed the child to subttae smaller number (589) from the larger ham(985).

ie.
9 8 ) -
) 8 9
3 g 8

Step 5: The teacher instructed the child to in@ngfe the last and first digits of the result (3@6yet 693.
Step 6: The teacher told the child to add the t€306) to the new number (693) to get
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3 9

6
+ 6 Q 3
1,0 8§ 9

Step 7: The teacher now told the child to bring tbe folded paper inside his pocket only to disgothat the
number in the paper and the result of the aboveAB are the same i.e. 1,089.

EXAMPLE 2 lllustration/Procedure Of SUBADIG Using F our-Digits Numbers.

In this case, the teacher played the game withisaltlass members of 43 pupils.

Step 1: The teacher first drew the attention offthgils to the rules of the game. The teacheruogd one
of the pupils to tear out a clean sheet of papdrpass it round to others to certify that the paper
blank.

Step 2: When the paper was returned to the teabkesecretly wrote the number 6,174 on the shket o
paper, folded it and placed it on a desk that isspauously positioned for every class member to
see and out of reach to anybody.

Step 3 The teacher instructed them to pick anjtiaddo other rules stated above. One of the pugibhn
by name picked wrote down four digit numbers ofrtichoices.

Step 4: The teacher told them to interchange tist &ind last digits so as to make the largest plassi
number. John’s number which was originally 2579dmees 9572 and Mary’'s number which was
originally 4618 becomes 8614.

Step 5: The teacher instructed them again to ingarge the last and first digits to make the smialles
possible number. That is John’s number 9572 bec@%é8 and Mary’'s 8614 becomes 4618.

Step 6: The teacher told them to subtract the smalimber from the bigger. That is John’s new numbe
becomes 9572-2579=6993 and Mary’s new number bex88i4 — 4618 = 3996.

Step 7: The teacher instructed them to interchangdirst and last digits of their new numbers. rHfere,
John’s number 6993 becomes 3996 and Mary’'s num@8 Becomes 6993.

Step 8: The teacher finally instructed them to dddr last two numbers.

John’s number becomes 3996+6993=10,989 and Mawytdbers
3996+6993=10,989. Similar results were obtainedalbythe class members that chose different
numbers.

Pupils’ loss of interest and backwardness in nmatiis in later years were due to failure to laljdso
foundation right from the infant classes, rote mé@g and poor teaching methods. Therefore, mathesnat
teaching and learning should involve games in otad@rouse the interest of pupils in mathematicEwivill be
helpful to achieve a better performance in mathemgAgwagan, 2001, and Igwebuike, 1985, in Ogbaany
2009.)

Hence, the study was design to investigate thecteffea Game-based instructional model on pupils’
achievement in Arithmetic problem solving.

Purpose of the Study

The main purpose of the study was to find out tfiece of game-based instructional model approactihen

primary schools pupils’ achievement in arithmegiarhing. Specifically the study tried to determine:

« The effect of game-based instructional model apgraan the mean achievement scores of pupils in
arithmetic learning.
« Effect of gender on game-based instructional motEdn achievement scores in arithmetic.

Research Questions

The following research questions guided the study:

1. What is the difference between the mean achieves®ones of pupils taught arithmetic with game-
based instructional model and those taught witlventional method?

2. To what extent does gender influence the mean aeimient scores of the pupils taught arithmetic using
game-based instructional model approach?
Research Hypotheses
1. There is no significant difference between the maarievement scores of pupils taught arithmetit wit
game-based instructional model approach and tlaoggt with conventional method.
2. There is no significance difference between the m@ehievement score of male and female pupils
taught arithmetic with game-based instructional et@gbproach.
Research Method
The design of the study was quasi-experimentabrebedesign. Specifically, it is pretest-posttest-equivalent
control group design. The study was carried outgipo-Etiti Local Government Area of Enugu State.eTh
population of the study consisted of 2908 primawe fpupils in the 66 primary schools in Igbo-Efitbcal
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Government Area of Enugu State. The sample fosthedy was 203 primary five pupils obtained from isitact
classes in six randomly selected schools from 6@gy schools in the Igbo-Etiti Local GovernmenteAr
Three of the six selected schools were randomligasd into experimental groups, made up of 106 Ipupi
while the remaining three were assigned to comfrolip, composed of 97 pupils.

The instrument used for data collection was calfgithmetic Achievements Test (AAT). The
instrument was composed of two sections viz: A Bn8ection A contains 5 items treating three-digitbers
while section B contains 5 items treating four-tligimbers. In totality, the instrument containsitedns used
for the study. The instrument was validated by etspand its reliability coefficient was determineging
Cronbach alpha procedure. The reliability coeffitigielded 0.83.Mean and Standard deviations wesal in
answering the research questions posed while ségpotheses were tested using the analysis @rizoce
(ANCOVA) at p< 0.05. The pretest scores were used as covariaribhe posttest scores.

Results

The results are presented in accordance with #eareh questions and hypotheses.

Research question 1What is the difference between the mean achieveswts of pupils taught arithmetic
with game-based instructional model approach aosketliaught with conventional approach?

Table 1. Mean and Standard deviation of pupils’ ackevement scores of subjects on Arithmetic Test.

Pre-test Post -test Mean Difference within

Group Mean Standard Mean Standard the Group.
Deviations Deviations

Experiment 5.40 1.021 7.83 .593 2.43
(n=106)
Control 3.67 .875 4.24 .922 1.86
(n=97)
Mean difference between
the group 1.73 3.59

Table 1 showed the results of the AAT administesacpupils. From the table, it was observed that in
the pre-test, experimental group taught with gam&el instructional model approach had a mean 6f\sith a
standard deviation 1.021, while the control groapght with conventional approach had a mean of arg¥
standard deviation of .875. Similarly, in the ptestt, experimental group had a mean of 7.83 witttaadard
deviation .593 while the control group taught wittnventional approach had a mean of 4.24 with adstal
deviation of .922. The mean difference betweergtioaips is 1.73. However, the difference within gneup for
the experimental is 2.43 while the difference witthie group for the control is 1.86. Therefore ¢hers a great
difference in the mean achievement of pupils taagithmetic using game-based instructional moderagach,
and those taught using conventional approach. Thaarly implied that game-based instructional model
approach method is more effective.
Research Question 2To what extent does gender influence the meareaehient scores of the pupils taught
arithmetic using game-based instructional modet@ggh?
Table 2: Mean Achievement Scores and Standard Devian of Males and Females in Arithmetic Test.

Sex Mean (X) Standard Mean
Male (n=89) 5.73 1.857
Female (n=114) 6.41 1.986
Difference in mean 0.68

Table 2 showed the achievement scores of pupil&Ah. The male pupils taught arithmetic using
game-based instructional model approach had a me&rv3 with the standard deviation of 1.853 wliheir
female counterpart had a mean score of 6.41 wihdstrd deviation of 1.986. The mean difference betw
male pupils’ and female pupils’ scores is 0.68.
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Hypothesis 1 and 2vere answered using Table 3 below
Table 3:Analysis of covariance for Hypothesis 1 and 2 on pils achievement in Arithmetic Test.

Source Type 11l sum of squares df Mean F Sig.
square

Connected model 670.989 4 167.747 327.537 .000

Intercept 268.795 1 268.795 524.838 .000

Protest .012 1 .012 .023 .879

Group 324.400 1 324.400 633.412 .000

Gender 14.039 1 14.039 27.411 .000

Group & gender 483 1 .483 .943 .333

Error 101.405 198 512

Total 8359.000 203

Corrected Total 772.394 202

Table 3 showed the ANCOVA results of pupils who eveaught Arithmetic with game — based
instructional model approach and conventional aagno In the table, group has F value of 633.412 and
significant at .000. This significant value (.009)ess than .05 (i.e. .0B0P < .05). Therefore, F is significant at
.05. Hence the hypothesis is not accepted. Thétése is significant difference between the mearnevement
scores of pupils taught Arithmetic with game—basestructional model approach and those taught with
convectional method. More so, gender has F val@&Y @fl1 and significant at .000. This significaatue (.000)
is less than .05 (i.e. .0G0P< .05). Therefore, F is significant at .05. Hente, lhypothesis is not accepted. That
is, there is significant difference between the meahievement scores of male and female pupilshtaug
Arithmetic with game—based instructional model aggh.

Discussion

Reversing the trend of poor performance in mathesiaéquires enhancing mathematics teaching amditegn
through practical oriented approaches. Invarialdyng — based instructional model approach belongsith
approaches. For instance, this study clearly inditghat the pupils taught with game—based insonat
approach had higher mean gain score than theirtequart taught using the conventional method. Tisan
difference in performance between those taught géttme — based instructional approach and thoséttavith
conventional method was found significant (P < .0%wever, the game—based instructional model ambro
favour females more than males as the result yieddn difference of 0.68 in favour of the femaleifsuf his
mean difference (0.68) between males and femalpispwas tested and found significant(€5). It was also
observed that game—based instructional model appromtivated, aroused the interest of the pupileval as
increased their participation in Arithmetic leargin

Conclusion

Based on the findings of this study, it was conetlidhat the game—based instructional model appr@ach
effective in teaching addition and subtraction aspef Arithmetic. The mean difference in achievata male
and female pupils was found to be in favour offdraales. More so, the females performed signifigamigher
than their male counterparts in the test. Thisltesiggests the need for establishment of difféaénbrms for
both male and female pupils. If these factors akern cognizance of in primary school mathematickagegy,
there is tendency that fundamental problems in emattics learning will be permanently resolved.

Recommendations

The following recommendations are made based ofirtdimgs of this study.

« Primary school teachers should be sensitized iusieeof game—based instructional model, whichterést
oriented, in teaching pupils arithmetic. Such digation can be actualized through organized wdrdps,
seminars and conferences for primary school teadhegovernment agencies such as ministry of eugat
professional bodies such as Mathematics AssociatfoNigeria (MAN), Science Teachers Association of
Nigeria (STAN). When work-shops, seminars and camfees are organized for and attended by the pyimar
school teachers there is tendency of their learnawg approaches in mathematics pedagogy.

< Primary schools mathematics curriculum designersvall as authors of primary schools mathematics
textbooks should include game — based instructionalel as instructional method.

+« Examination bodies such as WAEC and NECO shoultldecquestions based on mathematics games on
assessment of their candidates. More so, minisfryEducation should include questions based on
mathematics games on assessment of primary sixlsp@pid Junior Secondary School Certificate
Examination candidates.
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